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<S| (54) TiUe: PROCESS FOR PRODUCING OXYCARBONYL-SUBSnTUTED PIPERAZINE DERTVATTVE 
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(57) Abstract: A process for producing an oxycarbonyl-substituted piperazine derivative from a piperazine derivative, wherein the 
piperazine derivative is oxycarbonylated by the use of an organic solvent whose water content is 15% or less. 
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2tfBTfS, TKKft^HJ^ASffl^T ( + ) - 2 -*3 1 ;Hf^5»£|HlJKbT 
V>£ (ft«fxe^6*4l[Xe**T?©3ll|C©JR*3&«5 7 %)o £/c, B#&H§4#W 
2 0 0 2- 8 0 4 5 9^iT(l ^7Xfl/t7-Ifc^LT2. 6 ffif^EJP© 
*KftS^-hU9A*ffl^T***tfV^ iElfLT (R) -2-*^;Hf^ 
5?>&#TV>S. #*SXSd^e>IRexS*'r©®»©iR*d«7 1. 0%T&D, 

9 OXtjRfebfc«^, #4SXS©iK^tt7 8. 8%T^§ 0 
£7c, B*^IB#^2 001-13115 7#&*H?WU jfcSHfc* U 

0. 8 9~14. 4^E;WS£<liJ£<, MHLXm<DW*ifi7 1~7 5%Tfeo7c 0 

% <d tk s ^ ts 1 r )v n - )vmm 1 7 jv % u &m <d xm^m <d #&t \z mm-® b 

86, 7;V3-;H^5Il75>SJ|lIf 5^^f.ntVi5 (B*#l^3 3 
1 2 4 5 9t^i), C<B#1lF©^J60!ljfr&, ^#^142 -*5\>Uk^7^>£ 
N-^>if>X;i/3jN^;i/-L-TXA°^^>m©mSrc«3 -k HD^tTDU 

©T^n-jU^cfifTKm^^ h U V&&tt\Z.xyt^tefti<S&mfc&W& 9 7% 
£A _h ©i^ ^ IhMWTIII JR b T ViS . 

^GHfi* B*M3 3 1 2 4 5 4*§-&#TteU 3t^tt75>t3KfSttfi5 
HliftO*Sllfc*tbT 5 ~ 4 0 S«^©7K*^c#^*fc7;Ua— ;W»»[+T*lt»7 

~ l 4a»%©r;Pzi-;i/^^4 i fc*5^T, jfclfefb^ HJ £ a* swiTfcHSfb;*; 
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U±IB&JRifi0i8#£fcJu ffiH-T^^Al. 2 2% (2 6 < C), ?S5M* 
^AO. 0 2 9 % (25t), I5^XhD>^i^0. 18% (2 5t), 
IStA'U^AO. 0 2 8 % (2 11C) t, ^ftlfelittltSS. 

0% (is. 6*c) t> %mvkm.-v$>2> 0 

^5 oma%^±^tfM^T^*^±^BjtiT^^o 
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urn. An^«, Km^^-c^^n^o n^Kta, tkm^^->^ 

A, 7Km<b^;i/->^A, tKMsx bn>^A, 7KM^AU^A&£cD7j<Mtetf> 
itYb^^v-^A, ^b^l/v^A, MXhn>f^ :^tA*U^A&£<£> 
9kfcKif* 9 s*j&. JMfc*;!^^, MXhn>^A, MA'J^ 
A&^co^t;^ eitm-T^^v'^A, asma^^A, fttxhPWA, a 

i/t'j^A&i'oiii, 0km-?tf*>"y&, mMfjii^VA. mm^huy^ 

7K&<H©X^U-^<Dfe<D£J8^T ! b&^o 

mfotyt^m&m?sM<Dmz&tf%yt¥mmmGWiizttvxo. 5-3. o^;i/ 

fgT&D, £?i;L<«0. 8~2. 0 tJUgTfe D , £ D b < fc£ 1 . 0-1. 

^\z, T)is%v±m&m<DM%mn?%mm\zmzmmtu^o x^mvk^^ 
^i?>mm&£ft^&mftm<DM<D7mmizmuvT%&<, ?mit^i 

\d^vymmwti^\zwm^.(D^, umt, iia. 5om*%^±07jc* 
Miz&Qm&T%yt¥feVkMGWi(DTji<%v±M&mM<DX7 v-mm*wr& 
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^j-v>uE(D^mmm^mm, n-^>^>, n-^^it>, n-^\y^>, 

-n-r/ntf^x-T^K y/Dlf^X-rJV, ^P-tert-^ 

ant, i~i 2B#KcDfgHTHii-r^«t^^o 

(5) ~ (8) fcft«2n*^tttt##«E*r*. 

o 

c-ox 

R 1 R 4 -^N R 1 

r3 A X 2 r3 X n1 X o2 

C-OX (5) R S R (6) 

11 x 

o 
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r4 ^yNy r1 

r ^ r2 (7) XOH (8) 

c-ox 

II 

o 



**^%)v#~)vum\f.^v>mmfo<Dmm\&. —ust^ (5) ~ (8) -vm 
%&,Tt#n\zi&^m&tf&z>o — (5) x*mznz>¥^z?>mmm-£. 

-fiSit (6) ^cttX-^oS: (7) T^^n^hf^^v>S§^#:«, ^-^>- 
->*;i/xp-;i/gmtf^^^>MS#:^«, -jK5£ (5) ~ (8) T^^n^^FM 

^IgT4C5-^ (5) ~ (8) TS$n§4i©^i#I©l*l, — asa; 



WO 2004/022548 




'CT/JP2003/011204 



(5), tt^nst^^^^i^i^- JKsfc (8) T^$n*T;m— ;wa 
ttt^tit^o, fiii^^twsr.hc.fcD, (2) 

&7Ke#m#@BT&fcaeK (5) ^tf-^s*; (8) tittum* 

^tk^©pm^«> ^cGg^sn&v^ (2) T^n^^ 
jf&^0pH^3^TT^ss^n^ o v>h&±%\,> t^ntm—^ (2) -vmz 

jH£> 5~4 0S*%fgHF^Ta5D, #?£b< te> 1 0~3 om*%©fgfflTS 

*>nz>o mfomzu. h;i/x>, ^>if>, o-^s>i/>, m-4^>i/>, p- 

-Mv^y-;k i-^>^y-;k 2-^>^/-;k 3-^>^y-;u, 

x^;uy°n tf;i/x— x^;k v if;bx— -r y :/d tf;i/x-^;u> 
-r y ^;i/x— ^)v. tert- ^x-t;k fb7tFD7 



WO 2004/022548 




CT/JP2003/011204 



<\t^mmm^mmx^>x) . mz, $?£b<teh;i/x>T&&o 

&^sb, Mj£m^&mm<DMmz& o & ^ txm w.m&&WT% z. t 

o~ioot, 4-iookp a (Dm&yxmmvxKi^mm^ 
sstfcttMisiSDts. ife^xen, as, o~8 oTzommxmm 

2*1, $?£U<tel 0-6 013, $&C|ftt<S2 0~40t:t255. 

%)i7$-)mm¥^^>mmfa&mmmm*m^xm&rzo z\z.xm^&^ 

^@x^toviT*^^^i^Bj-r?>o 

— «5£ (6) *5«k^ (7) T^^tl^^FMtl^, ifc^XSNPOlfett*^*^ 

i/fdbt, — jks: (6) *«fcr^-jK^ (7) -v&t£tiz>\zuz?>&mm** 
mmz&^xitfe£;-rz>z\Ltfpjmx$>%. ^sd, — ma, (6) T^^n^tf^ 
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7i?>mmmt, f&mmfr£VT%y h$n> — ^ (7) T^n^tr^v* 
Ti^*b#n-r^^#ufe-^ (5) T^$n^>tf^7v>M«#, ^j:^- 

— jRa* (2) -easns^^*;^— ;nMfttr^7^>»s* 

£\ i^D^«en^n9 9. o$^nM%, 95. e^o^^j:^ 
59. 7m?umm%\z&-rv, — ^ (7) T^sns^nncMts, 1 

no. 2?££7P®3»%, 3. 2^Dli%, ^'3 0. 7 8s#P®8tKK:J* 
M'gmvfetlte, fgV^3:££?£t><. AttWfcfcU 1. 33~1330PaT 
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mm *'tx -5 m&<z>mm t v x n ? ^mmmm^ &z$mmmm mm ^rn 
ny^mmmuom^, mmmm^m^r^rcibizmmoit^m^mmm^ 

is^o ^fc&jizfe, fcmmm&o. oos-o. 0 2m 2 ©iiig^$ffflt 

3i§£\ faftJZtjfel . 33~133Pa, UPty ■< — Fil^te 2 ~ 3 OL/h 
#W£b<, Mte:$?£b<te:l. 33~133Pa, 5~20L/hTl§. 

izmmmmmw<Dm&, mf$M£<DmMmmfimm\zm%-*>nz>tc.®, iumm<D 
Mm*^y^7&Mmmm<DM&tz&^xm<?zz\£tfi$ffi£t£V), mmz^ 
fefemw&ik&Mvmmz&QMi'X^ztnx-Zo if^bt, *mwiz&tf 
^^^^ti)v^)vmm\d^^>mm^(Dmm\zm^x^^t.^?L^ a mmx. 
i^mtnii m^nuxw^x^u^-Drc-m^ (5) &&z$— m& (8) 



WO 2004/022548 




•CT/JP2003/011204 



26 



— ass* (2) ti$n§^^*;^-;mt:^7^>i^m 
tss^fc^sns, (5) ~ (8) -vmznttmWKnmfejj&i. m 

So 

W^^§MJOiJ7ASffll^. JM£«H£te, *y-t;W\°u/^ C18, 1 
2 OA, 5 Mm, 4. 6mmXl5 0ram (I4f) ^ffll^i:!^. 

5mM H^^;w?estm^hu^A (ot, sds turr) ^mm (p 

H2. 5, U>M) jfgP#lftlC^<Dffi/&£^b£i3:S^ 
SO^TT-fe h-K'JJ^fi^ill'^ 2 5~4 0^H4 5ti%m. &£B 

(2) te&Zfi (5) ~ (8) Tr^$tl^^#l©©iR^m(Dj:b^O. 6~1. 5 

3 -^^;Hf^^^>^J:0— ^ (5) ~ (8) fc*BM§t"5?Flfi«K 
o£D, 1, 4-t£X (auM^VS?;!^^) - 2 -^^Ml/tf^v^ 1- 

^>s^;i/- 3 -^^;i/tf^^v>, 4 -^>>?;i/^^->*;i/#n;w- 1 -^>> ? 
)V- 2 -^^;utf^^> ? >, ^>^;i/T;i/n-;KD^n#ra«> JH#&c, 23. 

1#\ 3 1. 0#> 3 1. 0#\ 3 0. 0£\ 2. 7t>T&3. ^tl^0®ll 
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^Sm^K — JK&t (5) ~ (8) T^$n^^FM^©^*«> — Jft^ (5) ~ (8) 

{Al/ (A 1+ A 2 +A 3 +A4 +A 5)} X100 (%) Kbfc*JoT*ft 
*dt*«T€TS. Al, A 2, A3, A4*«ktfA5lt ^tl^tl, — 

JKiC (2) T*sns^^*;i/#r:;i/«iftt!^7^>«l*^OiS*H^, - 

(5) T?*sn«^«*©iai^*, — jRj£ (6) Tg$n^>^FM#i©® 
— «^ (7) T«sn**«*©irara#*, ^^tx-^ (8) t 

(2) T#&nfe^^'>^;i/^-;i/Bmtf^^> 5 > 
Rj»#*fr*-rsR*«ic^*n-6^ie*©'&w-«:, (A2/ (ai+a2+a 

3+A4+A5)} XI 00 (%) teLfc:)0*oT3£«><5J:£j&*T^S. 

erne HJfc«fc<kt)*»W**5fc#*HIK:K9i*r*^ ^fg^tectifcPl^ 
$ns*> ©-crate v>. ^t> ^>^;i/:*^#;i^~;wfc£z>ffc£, tfct e r 

ttta ISlc-iovp 

fS=7k. CAPCELLPAK C18> 1 2 0 A, 5 » m, 4. 6mmX 
2 5 Omm CMtkM) 

5 mM Kf->;ntit h u ^ atkjsjr ( u p h 2 . 5 cui) 

/CH 3 CN=69/31 (0-15min.), 5 5/4 5 (2 5 - 
4 0 m i n . ) 
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iM 1.0ml /m i n 

I UV (2 10 nm) 
#JWIi8 2. 7 : sOz?)]/7)Vn—)\, (— jR^fc (8) 

2 1. 1 : 1 -^>y W^^toH 3 - ^?;Hf<7^> 
15. 9m i n. : h;PX> («5#»«E) 

30. Omin. : l-^>^-4-^>W^>*^^ 

- 2 -^^;utf^^> ? > 

3 1. Omin. : 1 -^>y;i/- 2 -^f;i/tf^7^> 

31. Omin. : 1, 4-tfX >*?)Vtt atf — - 
2 -^^;i/tf^^^> 

5»Mr*) / (2-^5 1 ;Hf^7i?>tta«) XI 0 0 (%) 
2) Boc^bSJ^m^W 
a® ISGC-14B. 

NEUTRABOND — 1 60mX0. 25mmID, 0. 4 Aim 

(GLScience) 
^7AIB^ 70*0 (lOmin.) - (+1 Ot/mi n.) - 2 7 01; 

(1 Om i n.) 
I N J M.& 2 0 013 
DETM 2 0 0t 

^rngg f i d 

*t'J7^7 He 

200kg/cm ! 
X^Uyh^i 8ml/min. 
At— v*2Jft* 4 0ml /m i n . 
flMWIW 11. 3m in. 2-^;Hf^v s > 
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2 4. Omin. 1 - t e r t JVtf—JV- 3 -*^)V 
\* 

2 4. lmin. 1- t e r 

2 9. 9m i n. ' 1 , 4 - fcf X ( t e r t b^^ts )Vi^ZL)V) 
- 2-^)V\i^V> 
B o c4kRjfo\z,k2> 1 - t e r t -7 b*^;^-;!/- 3 -*^;i/t?^>> 

= {1- (^M^©2-^^;i/bf^^>?><DM«M) / (KJfcm* 
<02 -*^)l}d^i?><Dmmm+ 1-tert -7b3ri/*l)ViS-)V- 3 

^;nf^7> ? >©®^{t+ i-tert -^h^^^;v#n;u- 2 -^^;wtf^ 

7> ? >©®tf +1, 4-t*X (tert-^b^>'^-Jl'-2-^tf 
^^>©®M))} X 1 0 0 (%) 
?StW= (KJfcJfc+O 1 - t e r t - 7 b^zstMVtf— )V- 3 -*3MI/tf^ 

isxommm / Q- t e r t -> r h^^^;u^-;i/-3-^^;i/tf^^^> 

1-tert - yh + i/^M^- 2 -^^tf^7y>®ltl 
+ 1, 4-t'X (t e r t-^h^r^J^JI/-2-^5 1 JHf^7^>(DiSi 
It)) X 1 0 0 (96) 

ZZiZ, 1-tert -^b^^H-JI/- 3 -*^;H£^5?>©RJEiR 

(Mi2<g^*xffiriBa^j*5) /ioo (%) tb^oTitBbfc. 

2) 2 -^^;i/bf^7$?>^ft^*f 

^ffi l»GC-14B 

NEUTRABOND — 1 0. 2 5 mm I D X 6 0 mu 0. 4 
jum(GL Science) 
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7 OX! (lOmin.) (+20t:/min) — 2 7 0 "C (10 

m i n . ) 

INJM 2 3 0"C 
DETlg 2 3 Ot: 

^mgg f i d 

^U7^ He 
ilAPffi 2 0 0 kg/cm 2 
X^'J^b flftit 8 m 1 /m i n . 
rt—i?t&& 4 0ml/min. 
#8rl$|B] 10. 2-min. 2 - ;*^;Vfcf^7 i?> 
17. 3min. h'J^7-fA 

3. 2-*?-)is\zu5?><Dyt¥mmfttit 
mm siLc-'i o vp 

# ^ A Mightys i 1 RP-18 GP, 4. 6 mm X 1 5 0 mm 

o. o 3 v /v%T>*:-77kmwt (sitpH4. 7 hid 

/CH 3 CN=6 5/3 5 (v/v) 
$Elt 1 . 0ml /m i n 

MS 4 or 

Ifcffigg UV (2 4 3 nm) 

50ml ^775X31; i 3 - ^^;vtf^^^ 

#L\Z. Z.(DmW.<on. 0. 3ml§5mli^>7'JHI;IlSL, p. p' - 

ph)v*-f)imftmm7KW (d-ptan) mmi. 5mi»u, 50 

^©MT?lPtf B 1iIt§. ^©t, 2%U>BMcO. 5ml£gs;tJPL, 10^ 
it liLC- 1 0 Vp 
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Mightysil RP-18 GP, 4. 6mmX 1 5 0 mm (M 

o. osv/v^t^-ttkm «tpH4. i\zmm 

/CH 3 CN=6 7/3 3 (v/v) 
ftrEil 1 . 0ml /m i n 

&tti$ UV (2 4 3 nm) 

5 0ml ^X77Xni: i -<*>5?)Vtir*F>*/%)Vtf=.)V- 3 -^^wtr^s* 
£ e 0. 3m 1 £ 5m 1 U">:/;HKK:HHfcU p, p* - 

^h;vt^r;H5fi*i (d-ptan) smi&Ssjnu 

7fe#M^ (%ee.) = {(S^tf-^CD®«ffl-R#fcr-^©lB«M) / (S 
#lf-#©®«te+R#fc:-#©®tttt)} xi 0 0 (%) 

zSJVJr^is- 3 -^9 1 ;i/tf^7> ? >*3J;^l - tert -7 Y^^K )V-fc—)V- 



mmm 1 

1 OOml0^P77XnlC7t5#:©2-/f;V^7^>5. OOg ( = 
0. 0 4 9 9^) £5lD> l-7 , ^/-;V4 4g (zK## 0 . 0 5fi*%) £ 
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(=0. 0 4 8 9^;!/, 119 8. 5 MM% ; H P L C j£S##f , 0. 9 8t;P 
l-^>5?)Vtt$sij)Vtf—)V-3-*&)V\d*7&><DR]ftW*tt* 8 3. 9 

mmmiizte^T, ?numn'<>i?)\'<Dmmm&8 . 47g^^9. 25g 
(=o. 0533^ i. 0 7tM) \zm%-z>umt. mmmi tmmizK 

©R/&iR¥te> 0-5t:, 2HKt9 1. 7% (*f2-^^;nf^^^» Tab 

1 g£#fco 

St as, l -^>> ? ;v-4-^>^;i/^-^>'^;i/^-;w- 2 -^^;i/tf^^> 5 > o . 
oiii%, i -^>> ? ;i/- 2 -^^;nf^^v>o. 1011%, l, 4->> 
^>>?;i/^-^>'^;i/^-;i/- 2 -*?-)V\ZU5?> l l . 9®1% mmhJVs. 

>tfl. 9mm%) TSofCo TFMQHD&mtl 2. 6?£^a@3t 

iI^Jll:*^T> ^PD^iO^KDffflM8. 47g*>610. lg 

(=0. 0597^, i. 1 7 tejum) \z&x.2>&>9[.fe. &mMi tmrnizK 
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(DfclfcWfe. O-SX:, 2P#|!ST9 3. 8% (M2 -^5 1 ;Vt!^7^» 

CD2-^f;Vtf^7^>10 0. 2g (=1. 0 0^1/), D-i5^9 0. 0 
g (= 0 . 6 0 0 =e)V), 7jc 1 7 0 g, 113 6. Og (= 0. 600 £ 

;utf^7^>fc»-r<5»i»*tt> i. 6 9it^ot » i2mm& 

fStlfcii^^ILT, 114. Og (=0. 4 5 6^) omf 
l/^T-it^^#Lfe 0 ^0l0^Sii9 3. 2%ee. *K tt^^ 
•fe^#©2 -^^;i/tf^^^>4 l ©S#:^^fr^m#m4 1 C»S#:iR^«. 8 8. 
0 %-C&ofco 

5 0 0m 1 7 773fcl 9 0 g07jc^tt^ #6tlfc^il 1 4. 0 
g ((S) - 2 -^^;Utf^7^>3W^=4 4. Og) ^iiPLfc. 8 0~8 5 

SKj|t5CtK:«J:oT, 10 0. 5 g bfc. ^0^MItt9 9. 

5%ee. ffc&JWI8J& + © (S) - 2 - ;<^;!/bf ^7^>^fS5t# 

it^OS^iK^^, 9 1. l%T&ofco 

M^th 3>f>U-*J:^ll^*0#Vifc2 0 0ml B3^P77^3fc, tK 
7 5gSttM, (S) - 2 - ^f JHf ^7'7> • D-151I2 5 . 1 g ( = 
0. lOOtM 2 -^^;Hf^^^>©5 l 6^M^= 9 9 . 5%ee.) ill 
9 5 %7KM'fb*;l/'> 1 7A7. 8g (=0. lOOtM SSsiOUfc. 
-§7 0~8 0t;St#lU 3l$fflfft&&, M£T?M3Jbfc:. 

;i/tf^7^>9. 2g(=0. 0 9 1 8^1/) *J#fil.T^5i:tWofc (IR 
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$91. 8%) 0 HPLCmi*^ (S) - 2 -^^;i/tf^7^> 

©^M^te, 9 9. 5%ee. T&ofco 

^fc, 155 01I%l^ci:5$T*7K*iiLfcf, 1 - 7* J -;W%3WA, 
©*^4s*tiMa;x*»|ia:***T?*tll«7Kbfc«, MJEiSbT (S) -2- 

^5tT#^nfc^ft (S) -2-*3\JHfl7S» ^iS : 9 9. 
5%ee.) SfllViT^JIS^I 1 mm<£>J5mzTfcm&&MVtzo 0-5*0 

^^;i/tf^^> 5 », ^(Dft^mmU, 9 9. 5%ee. 3fc^M«©<£ 

5 

^BBffll 1 fc&^T, 1 -7*/ — ;i/4 4. 7g#>S>7.K5. 3g, 1 

* ;-)V4 0 gCDU&mn (tK#^10. 611%) fcgASEWi* 

X, 1 -^>^*>'*M- )V- 3 -^^Hf^^^^OSJ^iR*^ 8 2. 

1% (^2 -^^;utf^^^» Tfcofc. 

J£$£0ij 1 

mfcfcii teSst^T, i -7*s—)V4 4 g^e.7K9 g, i-7*s—)V 

I&SrCKjft&^lffil/fc. 0~5 c CT2BtF B m^b^R^^^Wbfcig^> 1- 
^>i?)V**is%)Vtf~)V- 3 - *^JV}*^7i?><DR)&WmZ. 5 9. 6 % W 

it $£#12 

-JV2 7g©i^i (tK#*S4 0. 011%) HM#J4£|W1 
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iklfcm 3 

H$S0!l 1 £&^T, »fltSl-^;-;H4giJ>6*2 2g, 1-79/— 
)V2 2 g©Jg^»«SE (*^*5 011%) fcagASBW** HJfe^l 

;V^^;i/#^;W-3 -^^tf^7i?>OK>KiR*tt, 3 3. 6% (M2- 
Jt«E«4 

5 1 ;i/tf^^> ? >i o. 02g (=o. 10 o^)V) ^xn, 1 - 7? /— ;V5 o. 

0 g*UDAT*»**fc«, zR5 0. 1 g^SPAfc (7K#*K5 0 . 0M*%)o 

Yb^- h U ^A7K^S:^TbT^f*g<DpHffidU 0-11 <fc 3 HSilt, 

3SJ[3>K?^UT?ilrt©Mft**2 3 — 2 6 'Cfc&S <fc 5 fcbfc(&*lftj&7fc#ifc 5 2. 

>7v >ifbT^«f bfc«gm, i -^>> ? ;u^^r->^;i/^^;v- 2 -*^;nf^ 

5^>SJtSJK*tt, 4 0. l%tj5ofc„ 
Jt^J 5 

pHih iTD-h^gfbfc2 0 0ml 0^O77Xat7t5^O2 

f-jmu&yi 0. 02g (=0. 10 otjv) §xn, 1 -79 /— ;vs 0. 

2 g £flPATig#$1*r;fcg^ 7K2 0 . 1 g&nXtz. 2 0. Oli%), 

flSt h U A*»*S«TUT*I*I© p H«*J 7 . 5 -.8. 5 fcl&S «fc 5 fcSHS 
U fc£*#LTJRl*3©ffi***2 3-2 6 fcfc* «fc 3 fcl/fc (ft&«fc7jc#2ps 2 
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^^ityfcjfo&mz, so. 4%T^ofeo 

0 611%) 4 4gl:^S^t I^»J1 i:|WI^(D^TSJES^«bfCo 
3 -^^;Utf^^^>©S^iR^«> 8 3. 4% (^2 -^^;i/tf^^^» T? 

i?><Dfc)fc%Lm\Z. 3 7. 7% (M2 T&ofco 
S^JS#!I 1 fc&^T, 2-^^tf<7>?>5..0g (=0. 0 4 9 9^1/) £ 

<s) - 2-^^)v\d^i^> • D-m^smmi 2. 5g (2-*^;nf^>? 

>tUT, 5. Og, =0. 0 4 9 9t;W fc^x., ^DDM^>^©tffl 
*£8. 4 7g*6 8. 9 0g (=0. 0 5 14^) lZ&?LZ>MSMZs MMM 

1 £.mmzRfo&ftvito fcfcL, ox:i?2mmfcmzi3-fc'&, ms2 5x:t 

l^iSXDRjfoWmt. 8 5. 9% (*f 2 - *M/tf^ >>» T&ofco 

§*OS#!l7 ki&^t, i -y^y-;i/4 4 g^e> i -^^y-;v2 6 g, 

7jcl8g (zK^4 0. 9fiS%) «tL££W3:, *i&0!l7 tmmzKJfc&ft 
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Mm** 5 1. 6% 0fcf2 -^^;Ptf^7> ? » T^ofeo 

1 0 0m 1 m-ony7 7>n\Z7±^fc<D2 - ^^-)V\f.^-J> 5. 04g (= 
0. 0 5 0 3^;]/) ZMK), 7jC5. 37gtl-^;-Jl/45. 1 3 g ^in*. 

(7j<#^10. 611%), £e>&C, -£©jS?ftfc:b! U>>>3. 99g 
(=0. 0 5 0 4^) &%UXm&Vfcm. 0 < C^T^b> i7DDM^>^ 
;l/8. 67g (=0. 0 4 9 4tJK iS9 7. ; HPLC^i^, 

0. 9 8^ft) &mU&5~ 1 O'CcDtSBTSrFbfc, 0 e CT2^pW 

¥^7i?>(DfcJfcW.m-&, 8 2. 5*T?*ofc. 

1 0 0ml 0on77X3iC7t5*02-^f ^tf^7^>5. 06g ( = 
0. 0 5 0 5^) SSfctK l-^/-^5 0. OOg (7k#$K0. 0 5 a* 
%) £in;US#£-fr&. OT^T^bfc^ S?t e r t -r/^s?*— 
MO. 91g (=0. 0 5 0 0^1/, 0. 9 9^) *f£i&J&* 5 ~ 1 5 X:<D 

mm-vmyvrco *r<o&* 5 ~ 1 o c cT2^ij$tfc, sM^Mt^^ 

2 -^5 i ;Pb!^7^>(3Dte'fWtt, 9 4. 7%T, 1 - t e r t - ^ h *zsft)V 
3-^^)l\f^^^><DMnmt, 8 9. 3KT&^£ (£Jt&iR*8 4. 

6 %) 0 

mmm i o 

miM9fccfeViT, ^ t e r t - h Of ffli?: 1 1 . 9 7 

g (=0. 0 5 4 8t;k 1. 10W) K:*/LS^tt**«9 £H«KL 

r^sff ofc ^-©ig^ 2-^^;nf^5^>©teft*tt» ioo. 0%-r, 

1-tert -7h*5'%)Vtf—)\'- 3 3^1/ k!^^> (Dilute, 8 1 . 
5 (SJ&M8 1 . 5 96). 
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mt&M 1 1 

mMM9\z$5\,*T, i-^y-ji/50. oog&i-^;-;v45. 55 

g, 7K4. 61g (*^J*5 9. 211%) fc&*.SEJW*, ^J609 9 tPWfcb 
T^lift&ffofc. 2 -*3\>Plf^^>©lfrffc;2*fcJU 9 4. 3%T, 

1-tert -^h + ^^-JV- 3-^^^55?>OljR*tt, 8 5. 
8%Tfcofc (KJ&lRstss 0. 9%), 

J*«09 8 

^JS0!I9 fc*V>T» 0 0 g^l-^y-Jl/37. 5 6 

g, *12. 6 7g (M*2 5. 211%) i!M9 2:li 

tebTgHfe£frofc. ^©3Kf^ 2-*J-)V\f.^z?Z'<Dmkm^ 8 1. 6% 
T, 1-tert -^h^^*MzjV- 3 - ^;i/tf^ 51 7 

0. 9%T&^7t (MMf5 7. 9%), 

J£$fcM9 

^J60d9 fc:feV>T, l-^y-JV5 0. 0 0 g^l-^;-il/25. 0 0 
g, ZR2 5. OOg (7X^5 0. 011%) fcS6*.5K*WU SUI03 9 
iCLTHt^fTofc. ^-0^, 2 -j*^;i/K^7^>0teffc#«* 8 1. 2% 
T, 1-t e r t-^h + y^M^-S-^^Vtf^^yXZ)!^! 4 

1. 8 3 . 9%) 0 

Jt«E09 1 0 

pHfh, S*Tn— b&mMVfr 2 0 0ml m^n 77X3i:7t$ft© 2 
^;wtf^7^>i o. o8g(=o. io i^;u) sxn, i -y^/-;u5 o. 

0 g £iq*.Ti&fl?£i*£^, tK5 0. 3 g£2jn*.;fc <7k#s£5 o. ia*%)o 
tb<I^L^&, ^□nM^>^^iTbfc. 4 811%7j<f 

{b^hU#A*»&£WTbT*l*3©pH|tj&U 0~1 1 K&S<fc5K:ilSiSgU 
ItMtTfrt0fi^2 3~2 6t)fcfc5«fc5£bfc<SM$«fc7k#2£5 3. 
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211%). iTHTt, «b<j*#Lfc#e>2. 5^MJ»^Ufc. ftDS« 

*u->^u >ybT^wbfc^m, 2-*3-)\s\z^*j><Dmkm^ 8 5. 5 

1 - t e r t ~^h^->*;V^-;i/- 3 - *^)l>\ZUzS><DmiRmZ, 
7 7. 2%T&"?fc CRjfcJBUIS 6 6 . 0%). 

tt«E« 1 1 

pHfh ITD-h$gf bfc2 0 0ml EOP777a[l7tift© 2 

7)Wi?5?>i o. 22g (=0. io 2^e;v) ^Atx, i -:/^/-;P8 o. 

5 s^ia^XmM^^r^. 7K27. 5g£:Sn*.fc (tK^-^2 5. 4fi*%) 0 
it* h U 9 AtK»»!*»T b 1*3 CD p HI^ 8 ~ 9 . 5 \Zfc&£5 CHI L , 

m&fcfiiVTmft<DM.m&2 3-2 6 K^s^a fcbfc u6mtQi3L*ftm 2 6. 

Srit>yU >^UTMbfcie^ 2 -^^;Vtf^^^>CD^^«, 8 9. 6 
1 - t e r t 3 - t^JV^^^^XDmUmt. 

73. 5%T^^fe (^1R^6 5. 9%) 0 

mmm 1 2 

^»J2 iiwutco^c^Dtt&nfesra^a^bTi -^^y-;i/3 1 g 

£MJ£®*£ii:, 7k 3 0 g&miSUVtcWi. 3 5 %MM7.kl? p H£ 0 . 8Ci«b 

fee )k\Zs h;i/x>2 2 g^ipx., 3 ±a^i^*b> stXh;wx> 

Iti' hJ!/X>4 0 g ^jfl^ 3 0 ^jtmi> T«£l&3cLfco ±Itt6 0~7 0 

-^^;i/tf^^^> 1 0. i3g£#fc 0 

7WHf^^>7^9 8. o^nii%, ^M%«> ^>>?;i/T;i/n— ;i/0. 
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4 omwmmx. i-i>*?)v- 4-^>^jv^r^zy^jv^^jv- 

\Z15z?>0. 0 4$^n®38%, l -^>v?;p- 2 -p^Hf^v^X). 1 

o^d®3»%, i, 4 -^^>^;u^^$/*;U2i?n;u- 2 -^^;i/tf^^> ? > 
i 3 

7K3 0 g&SsjQbfcffe, 3 5 %^7KTpH£ 0. 7 fcilb 
feo XiiZ, h;VX>2 2 g^iP^., 3 0Mm ±S£Bfc3cU fltXh;i/X> 

h;i/X>4 0 g£ilP;t 3 0#jft£M£, Tm&&3kVfc 0 ±I(J6 0~7 0 

n^ntc i -^>-j)V3r*i/t})VT$~)v- 3 - ^^)V\f:^-jy 10. 32 
3 p a-e> mmffivmmfei 3 1 ~ 1 4 oraoL 

0 3^^n®^%, 1 -^>> 5 ;w-4-^>^;i/^-^->^j;V/^x;v- 2 
tf^:/>ij£^nM1lo. i8^o@ii%, 1 -^>^;i/- 2 -*^;i/tf^ 

mmm 1 4 
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<D 2 -^J-frML^Vy 1 0 0 . 2g (=1. OOtJl/), D-M9 0. 0 
g (= 0 . 6 0 0 =E)l), tK 1 7 0 g, WB.4 8 . 0 g (= 0 . 8 0 0^;!/) £ 

;n;^95?>fc^-ra»iat*tt, 1. 7 ofi*{gT&ofco nw^ 

i^tlfeSg^^^iLT, 112. 4g (=0. 4 4 9t;V) ®mf 
l^T— f©fiCD^«Stt9 4. 4%ee. T&D, *t&#.^ 
ir^#©2 -^^;l/fc!^^^>*©S#:{cM-r^^#^4 1 CDS#:xR^«, 8 7. 

5 0 0m 1 1 9 0 g <Z)7k£tfc&#-> #£>n&*g|| 1 1 2. 4 

g ((S) -2-^?;Hf^7^>I^=4 3. 7g) 2r»Pbfc 0 8 0 -8 5 

KS^-TSdifCckoT, 9 9. 1 g©ift*5l#bfc. -e©Jfe#*B*tt9 9. 
4%ee. 7?cb D , tt^Jgffi't'O (S) - 2 - ^^;Hf^^^>{d^f 
£+©S#:iK2|efcJ\ 9 0. 5%T&o7£<, 

fflJEffh n >T>t-fe t k^H^i©#vifc l L Ho P 7 7X 3 tR3 0 0 
g£tt&^> ^•©•ffcafeiC^ (S) - 2 -^?JHf^7^>tD-fi5i©l 
9 8. 3 g ((S) - 2 - *^)WUz?>1ttft = 3 9. 2 g = 0. 3 9 1 ^EJK 
2-/^;i/tf^7^>©^lfig=9 9. 4%ee.) tiWS 9 5 XfoWifctDV 
->^A3 9. 6g (=0. 5 0 8tJl/) £»nbfco ^07% ^ U *— £ 8 0~8 2 

lg (= 0. 3 9 0tJP) ^L/Tl^ii»ofc (W9 9. 8%) 0 
HPLCMWS, (S) - 2-^^;Ptf^7^>©^ICffctt, 9 
9 . 4 % e e . X$>^Tc 0 

#L\Z.. $}5 0 11% S7?**»«Lfct, 1 ;v£ssjnu ^ 

©7K»*3&« 1 »*% *i» (3 & * * 7? 5Hc»fltt7K b fco 
1 0 0m 1 E30P 7 7X3i:#^fc (S) - 2 -*5Ml'tf^7^> 5 . 0 ( = 



WO 2004/022548 




CT/JP2003/011204 



0. 0 4 9 9^;K 3fc3Mffiffi9 9. 4%ee.) g£I&D, l-^/-;H4 
5g (=0. 0 5 3 4^1/) &ra^0~813<O|gHT?itTbfco 

otT2^i^tm 1 -7?;-ji>3 0 g£Mffi@*£i±, tK 

3 0 g£i»lL£:^ 3 5%M*TpH^l. OlCillfc. ^Il, h;i/X> 

2 2g^Jnx., 3 0Mm ±jl£Bfc*U StKh;ux>^|wiSiiQ^, iwUi© 
1 -^>> ? ;p^-^v^j;v^x;i/- 3 -^;i/t?^>*> 1 0. 32 

#1 4 5*C^&StH*^*D, ft*W}:i7 0tST#Ibfc. «4 0~5 
3PaT, itfM«S©aftttl 3 1-14 ora^fe. 

^^;nf^7^>*«9 9. 7mm%. ^mm\%. ^>*j)V7)vn-)\,o. 031 

i -^>^;P-4-^>>'^^-^->*;i/^x;i/-2-^5 : -;ufc: o ^^> ? >0. 

12It%, l-^>^;i/-2-^?;Hf^7^>0. 0 8®i%, 1, 4->* 

^>^;i/^-^>-^;i/^x;v- 2 -*3\>H£^9S?> (*J:tK*«h;px>tt) * 
«tt9 9. 4%ee. T&ofco 
1 5 

©2 -^^;i/tf^^^>2 0 0. 4 g (=2. 0 0^), 7X2 8 0. 0 g43ck 
& J —)V 9 6 . 0 g£Jn^:£^£ii;fco Jfcte:, 5 0M*%D -?g^7j< 
M3 0 0. 4 g (D-I5il 5 0. 2g=l. OOO^JW §40-4513 
Tin*., $^C7 2t:^T#fiU, fttl20. 2g (=2. OOtJl/) §^jp 



WO 2004/022548 




'CT/JP2003/011204 



43 



u ^(DWLm~x?29$r$mi&'2-&fr 0 mmmmt. /-;u=8i. 8/1 
8. 2 (s*it) 7t5ft®2 - *^)v\z^-j>\zi$-tz>mmm-£, 2. 

6 3gfifgT&ofc 0 -e<D^, 1 2mmfrttT2 5TC£T?fc$U Wffl^^^^ 
iibfeo #e.nfcigi^MItT, 2 14. 8g (=0. 8 5 8^1/) <Dz? 
7Xfl^tY-I§l#lt ^®1©^«9 3. 9%ee. it 
(±) - 2 -*^)]/¥^75?>*<DSmzttT&m%^<DSfci&m$. 8 
3. 2%T&ofc» 

^{3. lL77^3t3 8 0 g #6nfc3|ga2 14. 8g((S) 

- 2 -*^;i/fcf^>>>M#= 8 3. 4g) £»0b£:„ 8 0~8 5t;T^ 

ZZLtlZk-oT, 18 7. 2 g(Dm.^m^rco ^(Dytmmm\t9 9. 4%ee. 

ft&^H*© (S) -2-^5 1 ;i/tf^^^>('^1-^^#m4'©S#: 
|R*«, 8 9. 8 %T£ofco 

jB&fh 3>^>it-43<fc^#^cD#V^5 0 0m 1 ffl^P^^xnfc, tK 
15 0 g (S) - 2 -^^;i/tf^^> ? > • D-MIl 8 

5. Og (=0. 7 3 9tJK 2 -*^;i/t£^^>tf>^M^= 9 9. 4%e 
e.) tmm.9 5 %i\m.ikl3)VzsVJ±& 9. lg (=0. 8 6 3^) £»Qb 
fc. fOX7>J-*7 0~8 0tST#SU 3Bf5ggt£N£, SffiSTJ&aUbfc. 

fc«^»tt2-^^;Vtf^7^>6 8. 7g (=0. 6 8 6^1/) *«#filT 
^§it»ofc (JR^9 2. 8 %) D Scfc, HPLCMi^^, (S) 

- 2 - ^^Hf^^^XO^ttStt, 9 9. 4%ee. 

1*1 <D7k&m& i it* % § s T*&mm,7k u & . 

lLm-Duy^xnizfaz&fz. (s) - 2 -*3\>nf^>*>5 o . og (= 

0. 4 9 9tJk ^#M9 9. 4%ee.) £flfctK l-^/-JH4 0g 
£JO*-» 0*C*T?&3SP^ ^DD^>yJP9 2. 5 

g (=0. 5 3 4^10 &?£ffi#0~8r©IBHT?STl/&. 
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7K3 0 0 g^ijQbfct, 3 5 **MjjcT?pH£ 1 . 0 teWSEbfc. h ;w 

>4 0 0 gS:M3 0Mm TS£E£*Lfco ±Jitt 6 0 ~ 7 0 'CODMffiT 
h;VX>£@£LTMt$c8 8. 5g£lfc#Lfco 
1 -^>S^M-*^#;Mix;P- 3 -^^;Ptf^^> ? >8 5. 0 g 
£M$^>:/£ffl^T, «l&g&@&B ({Sf&M^O. 0 2m 2 ) \Z0. 6L/h 
ilOfi^tt 15 0 0 , AS^te 3 6 0 P a y V 

fe^SrS^M^>ySrffi^T> ^-CDaEJKUgSilfcO. 6L/h 
Tg^i&Lfc. ^101113:2 2 JtS«tt8 7~ 1 1 6 P a fcTfiffi 

sKS&HiSU 9^7 6. lg 

^^^7^99. 4fS^a@^% > ^Mlbtt, ^>^;i/T;io-;po. 
2 5^uii%, 1 -^>^;u-4-^>^;i/^-^~>^;i/^x;w- 2 
tr^s?>o. 0 3H^uii%, 1 -^>>?;i/- 2 -*^;i/tr^^>o. 0 
2i^Dii%, i, 4 -^>^;p^^;uai?x;u- 2 -^9-)V\±^-jy 

te*$tffi (&«£tKMh;l/X>fc£0. 0 8Mt%) T&ofc, Ifc^ot, =F*fi 
fcHB^tHao. 3 0^Dlimot 3tfittt9 9. 4%ee. 



HWJ 1 6 

umm, mwm. 3>^>^-©#^£:i Lra^p^^ru;:, tkioo. 0 

g, D-M9 0. Og (= 0. 6 0 0^) <£ffc&^ ^— Wiftt^o 
M7?^-fe5#2-^5 1 ;i'tf^7^>©5 0S*%*iS«t2 0 0. 4 g (2-* 
?;Hf^7S?>*fi^=l. 0 0tM £Ift&3 6. Og (=0. 6 0 0^) * 
»bfe 0 7 0- 7 5Xl~(:iSl~mWt£Lfe'&, 6 5 T3T«ft£Sfc&nUT 1 I$lffl3!& 
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#e>nfe7.^u-^a^iibTwe t 1 7 2. ig (2-^^;i/tr^^ 

^>«»=4 4. 7 8 g=0. 44 7t;W £3R#b& Ofc4Mffi&= 9 2 . 6% 
ee., SM$=8 6. 1 %/t±&&Sfcmm)o 

VK\Z, MfK □>7 f > , y--0#^&lLia^P77X3fc, 7.K13 

0. Og^ttM, ^MT#e>n^dr— ^ 1 5 4. 9g {2- ^J-)V\f.^V> 
M#=4 0. 3 0 g=0. 4 0 2^) ^SfctmUfc. 7 5 ~ 8 5 t:iI#Stti 

7 o'ctcTa^^^jrabn^p^^m. i 5r*-e 5p#f b w*t)^u 

7. Og (2 -p<^;i/tf^^v ? >M^= 3 6. 4 0 g=0. 3 6 3^1/) 

bfc (^il=9 9. 5%ee.> S*MW=9 0. 3 S #S*PO . 

i&ftfh n>^>iJ-— (DH^Tz 1 LEEI-qp ^^xn^7jc3 0 0 

g£tt&2K HBtlfcwe t # l 0 0. Og ( 2 -^^;i/tf^^^>M^ = 
3 4. 0 1g=0. 3 4 0^) ^mUQVTco 7 0 1: ST#fiUtiilfct, 
9 5 %7Km^JV^ry^3 4 . 4 2 g (=0. 44 2t;|/; 1. 3 ^E;H§) £S 
anbfco 7 8~8 2'CT3P#F«^ Hi&^HftfCJcD (S) -2-p<^;Hf^ 

7>>>%:mw.vr£ 0 mm*(D2 -*^)i¥^?is>^m\t3 3. 38g (=0. 

3 3 3t;i/) T&^fc (IsIiK^9 8. 0%)„ 

#e>n^#^&7K2 3 0 g^g^bfe^ 1 ;-)vz 4 0 g^^inb 

O^^T^SPLfeo -tel^)^c02 -^^;HrT^^>?>#*«3 2. 3 8 g (=0. 
3 2 3*)l) T&ofc = 9 7 . 0%) o 

^>^5 8. 7 2 g (= 0. 3 3 9^1/; 1. 0 ^?itTbfeo 
^^T#Mb 2BfP B 1^LT^e), 6 0-7 Ot^MEEMSbl 8 0 
g&gSLfc (ZMP|$^= 6 8. 5 0 g= 0. 2 9 2 SJ^iK^ 9 0 . 5 

h;i/x>3 8 o g&tnx.fr'&, 6o~7 ortiffiiiT3 4 0 g£^b 
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fro ^-CltC7jc2 0 0 g&mi)\lVtc'&, 3 5 %*&M7KTpH£ 1 . 2\ZMMLfzo 

3o^im Jim&m&vfco mM<DMft&% ziz2\E\MVMi>rc'&, 4 8% 

tK^^- h U ^ATK^^ffiViTS^P^^pH^ 1 2. Oil, h;H>l 4 

o g £#n*_3 o#jt£Ng, Tl^iitt tJci o o s^ta^m^vrcWi. ~fm 

S^bfeo ±I*6 0~7 0ttiffiIIt, 1. 3kPa, 80 < CTh;PX 

;*5P;i/tf^>?>^9 7. 2^77 D ||p^ %> ^>> J ;i/T;i/3-;i/0. 

x; wb $ -&t ^ # -jui if ^ ^ >Bf##: £ iKsfcirsi 
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i. — jk^ (i) xmtsti&tz^^isymmfc*. ^^#;i//j?-;wt;£-a-T, 
-m^ (2) 



H 



4 H 1 R V N Y Rl 
r3 A n X r2 (1) R3 ^_ ox r2 (2) 



H 



(5fc** R\ R 2 , R 3 , R 4 «|W|— t^oTWoT^TfeK, i) tKSIJS 
i i) ^tl~4 07;Wl, i i i) R*» 1 — 4 ©7;P3^^*, 

i v ) j\uy>m. v) ^;v^^->;i/S, v i) ti)vn^ v i n x;u 
i ^4®N-T;w*;i/*;w^-f ;i/3£©^*rn^*^u, 

X}*, i) MiftfC 1 ~4 07;V^H, i i) m.m$k2~4<DTJV5'—)im, i 
i i) Kit2~4©7;^;H, iv) 3f#5tj&*, ifil, ^^1~4<D 

v) 5Sr#m*s, mmm, ^ti~4®7^;n, ^m^i~4 
©7;i/3^->i, * § » a n y >st tii$ nfc 7 u - )i>m<D^Tnfr&7jk-? 

R\ R 2 , R 3 , R 4 ©^T^ 7 Jc^^T^^)^^l^<o) T^^n^^"^ 

2. — ^ (3) JRA (4) 

o o o 

Y-C-OX (3) XO-C-O-C-OX (4) 

(S^Xte, i) mm$k 1 -4 07MJH, i i) toM9k2~4<D7)V*r—)\> 
i i i) ^m^2-4©T;v^-;i/g, i v) ^#Stat, KSHBtl 
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i ~ 4 © 7 ;i/ n ^ ->g, & & ^ « a p y >stti $tifcTU v^-rn^ 

3. (2)fcmx*J, t e r t - ^;PSSfctt^>5?;«T?»* C 

4. — ^ (3) fcswa— tiStjZ (4) T^2ti£.Rjfc3!J/^ i'nn^Vy 

6. -«5£ (1) ^.fcOC-jKsS: (2) Jc43tt3R l ^;*^;i/gT&rK tf^R 2 , 
R 3 , R 4 ^zRlliM^T&£ d <h£#U[ tt5»^S 1 |B«©:*-*~>#;P3i?-;MB 

7. -8&5£ (1) 43«fctf— jfts* (2) TSSnSft^ ^fiHSHTefcSC: 
9 . ^^^#^{b^#J© p K a at 7 & £? «SS*3g 8 IB ft 

© 3- * # ;p si? - ;ni tf ^ 7 5? > mmfc <d mmx&o 

10. ^m^#^b^r%^\ tf'J S^>£fctetf U y>itM5u<!:^i 
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12. i&mtDVtfyn&fcfommo&tETi?. 7±$fc<D\±^*?^mm-mztt 
bxo. 5-4. omm{g<Dmmzm^Tyt¥ttmvtc¥^i;>Mmfo*mm 
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